This Supporting Information file contains the experimental details of the syntheses and IR/NMR and MS characterization (3a, 3b, 5a, 5b only) of the prepared compounds. Table S4 Characteristic IR absortion bands (cm -1 ) of the prepared compounds S14
NMR spectra
Proton NMR assignment (ppm) of compounds (from 1H and HSQC spectra) S22 Table S6 Carbon NMR assignment (ppm) of compounds (from HSQC spectra) S23 S 2 The syntheses of per-6-iodo--and --CD, I7CD, (2a) and I8CD (2b), were performed using a small modification to the known method [1] , from freshly dried CD (1a) and CD (1b) on a 0.01 mol scale with triphenylphosphine (TPP, 0.15 and 0.17 mol, respectively) and iodine (0.15 and 0.17 mol, respectively) in DMF (115-130 mL). Yields: 2a 16.4 g, 86% and 2b 17.1 g, 79%. Per-6-bromo-CD (2b') was prepared in N-methylpyrrolidone by the same method using bromine. The prepared compounds contained < 1 % TPP and approx. 1 mol of DMF by IR/NMR.
Per-6-chloro-CD (2a') was synthesized as per-6-iodo-CDs using p-toluenesulfonyl chloride [2] . The prepared compounds contained < 0.3 % TPP, < 5 % p-toluenesulfonic acid related compounds, and approx. 1 mol of DMF. Preparation of 3a/b-6 using the classic method: 3a and 3b. Per-6-S-thiouronium-CDs were prepared according to the known method [3] .
4a and 4b. The known method [4] for the preparation of per-6-azido-CDs (: 9.5 g, : 10.9 g, 0.0075 mol) was modified considerably: the required amount of sodium azide (: 2.8 g, 0.044 mol; : 3.3 g, 0.050 mol; 1.25 eq. to CH2-I) was divided into 5 equal parts, the first portion was dissolved in DMF (150 mL) together with freshly dried per-6-halogeno-CDs and the solution was heated to 100 °C in 30-45 min. The subsequent NaN3 portions were added at 50 °C, 75 °C, 85 °C and 95 °C at a rate that would keep the reaction mixture homogenous. The reaction mixture was stirred for a further 4 h at 100-105 °C once the additions were completed. After this time, the reaction mixture was cooled to around 40-45 °C and the majority of the DMF was removed by evaporation under reduced pressure S 6
at 45-47 °C. (The obtained liquid turned solid below ~ 40 °C.) The warm residue was poured onto r.t.
MeOH (150 mL) under ultrasonication and allowed to crystallize overnight. The solid was filtered and washed with MeOH (3x10 mL) and dried at 75-80 °C. Yields, 4a 5.9 g, 90.1%;4b6.3 g, 84.2%.
Preparation of 4a was repeated in 0.5 mmol scale (0.95 g, 0.0005 mol) using identical molar ratio with dissolved NaN3 (0.29 g, 0.0044 mol) in DMF solution (50 ml), stirring for 5 h at 100-105 °C.
Workup as before, yield: 0.5 g, 76.3%.
5a
and 5b. Literature data [5, 6] were used and 5b was prepared via the modification of the known method when trimethylamine was used as base instead of NaH.
6.
Synthesis of heptakis(6-deoxy-6-S-(1-dodecylthio))-CD, due to the lacking detailed literature batch data [7, 8] , was carried out analogously of the known method for heptakis(6-deoxy-6-S-(1-hexylthio))-CD [9] on 0.5 mmol scale The work-up needed some modifications due to technical difficulties in filtration. Yield: 1.0 g, 82.5%.
S 7
High Energy Ball Milling reactions Thioureido (TU) CDs 3a and 3b.
Air-dry per-6-halogeno CD were mixed in the jar with a spatula and then ball milled for 120 min.
The temperature was checked after 30, 60, 90 and 120 min using the infra thermometer.
The ground material was dissolved in water (15 mL) and the equipment washed with water (3x5 mL) and freeze-dried. The obtained solid was suspended in abs EtOH (10 ml), filtered and washed in abs EtOH (4x3 mL) and then with acetone (5x3 mL). The obtained solid was dissolved in water, filtered through charcoal and the filtrate was freeze-dried. TLC showed 30-40% products in the mother liquor after the organic solvents removal.
Scaled-up preparation of 3a and 3b' Ten-fold scale-up of ball milling reactions were performed using identical conditions with the original scale. The work-up used identical amounts of solvents as described in the previous paragraph. TLC showed 15-30% products in the mother liquor after the organic solvents removal. Per-6-azido CDs 4a and 4b. The air-dry per-6-iodo-CD were mixed in the jar with a spatula and then ball milled for 120 min. The temperature was checked after 30, 60, 90 and 120 min using the infra thermometer. The ground material was suspended in water (30 mL) and the equipment was washed with water (3x10 mL). The filtered material was dissolved in DMF (0.5 ml) and precipitated with methanol (6 ml) and the solid was dried at around 70 °C, under reduced pressure, in the presence of P2O5 and KOH.
Scaled-up preparation of 4a and 4b (entries 17 and 20, respectively): The air-dry per-6-iodo-CD were mixed in the jar with a spatula and then ball milled for 120 min. The work-up used double amounts of organic solvents than as it is described in the previous paragraph. Per-6-S-carboxyethyl CDs 5a and 5b. MPA and potassium t-butoxide (double molar amount of MPA) were added to the jar, the formed solid was cracked using a spatula, and air-dry per-6-iodo-CD was added, then mixed with a spatula in the jar, balls were added and ball milling was carried out for 120 min. The temperature was checked after 30, 60, 90 and 120 min using the infra thermometer.
The ground material was dissolved in water (15 mL) and the equipment washed with water (3x5 mL) filtered and then freeze-dried. The solid was dissolved in water (1 mL), 1 M HCl was added (2 mL) and the product was precipitated in acetone (30 mL). The solid was filtered, washed with acetone and then dissolved in ammonia containing water (5 mL), filtered through charcoal and then the filtrate was freeze-dried. No CH2-I signal was found in the HSQC spectrum and products contained some of complexed MPA.
The CD reaction was repeated, with altered reagent addition sequence and practically identical yields were found, data are not inserted to the tables. water. The solid was dissolved aqueous ammonia solution, filtered and washed 3*1 mL water then freeze dried. IR and NMR assignments are in Table S 4, Table S 5, and Table S Compnd. 6 entry… S 15 
Fig. S 5. IR spectrum of heptakis(6-deoxy-6-iodo)-CD 2a

Fig. S 6. IR spectrum of heptakis(6-deoxy-6-chloro)-CD 2a'
S 16
Fig. S 7. IR spectrum of octakis(6-deoxy-6-iodo)-CD 2b
Fig. S 8. IR spectrum of octakis(6-bromo-6-deoxy)-CD 2b'
Fig. S 9. IR spectrum of heptakis(6-deoxy-6-S-thiuronium)-CD iodide 3a entry 4 Fig. S 10. IR spectrum of octakis(6-deoxy-6-S-thiuronium)-CD iodide 3b entry 9
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Fig. S 15. IR spectrum of octakis(6-deoxy-6-S-(3-mercapto)propionyl))-CD NH4
+ 5b entry 28 
Fig. S 16. IR spectrum of heptakis(6-deoxy-6-S-(1-dodeclythio))-CD 6 entry 31
Comment SuGa_CG44_pur2 from NMR 2.6 mg + 97 mg KBr 017 File Name D:\DOCS\!NOTEBOOKS\BM_REACTIONS\IR\!NEW_IR\!!MANU2\SUGA_CG44_PUR2_FROMNMR_0017.SPC Date Stamp 27/07/1393 18:50:00 Date 20 Apr 2016 12:47:00 Technique Infrared Instrument 1005 Spectral Region NIR-IR X Axis Wavenumber (cm-1) Y Axis %Transmittance Spectrum Range 400.0000 -4400.
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Fig. S 17. ESI-MS spectrum of heptakis(6-deoxy-6-S-thioureido)-CD 3a entry 4 Fig. S 18. ESI-MS spectrum of octakis(6-deoxy-6-S-thioureido)-CD 3b entry 11
Fig. S 19. ESI-MS spectrum of heptakis(6-deoxy-6-S-(3-mercapto)propionyl)-CD 5a entry 23
Fig. S 20. ESI-MS spectrum of octakis(6-deoxy-6-S-(3-mercapto)propionyl)-CD 5b entry 28
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H-NMR spectrum of heptakis(6-deoxy-6-iodo)-CD 2a
Fig. S 22. HSQC-NMR spectrum of heptakis(6-deoxy-6-iodo)-CD 2a
H-NMR spectrum of heptakis(6-deoxy-6-chloro)-CD 2a'
Fig. S 24. HSQC-NMR spectrum of heptakis(6-deoxy-6-chloro)-CD 2a'
H-NMR spectrum of octakis(6-deoxy-6-iodo)-CD 2b
Fig. S 26. HSQC-NMR spectrum of octakis(6-deoxy-6-iodo)-CD 2b
H-NMR spectrum of octakis(6-bromo-6-deoxy)-CD 2b'
Fig. S 28. HSQC-NMR spectrum of octakis(6-bromo-6-deoxy)-CD 2b'
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